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The survey conducted Oct, S'-9, at the above facility will be 
transmitted in the following manners 

/
through the Industrial Compliance Unit by Notice of Noncompliance 
(or Notice of Violation). Appropriate comments from district staff 
on the survey contents would be appreciated* 

by transmittal letter from the district with any appropriate comments. 
— a response is requested* the resporf.se date should be specified 

in the letter. p * .. 0 ' 

ce: WQD F i l e ^ ^ • ' , • ' , , fer t o t ^ d O ^ p / v : ^ / 

O^Jrzhc-r-^C^ n o f ha, ILOAJ <o, 
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Survey Summary 

Wastewater mon i to r ing was performed dur ing one twen ty - f ou r hour survey 
pe r i od s t a r t i n g Wednesday, October 8 , 1980. . • 

The r e s u l t s of t h i s survey are compared to the f i n a l l i m i t a t i o n s i n the 
f a c i l i t y ' s exp i red Na t iona l P o l l u t a n t D ischarge E l i m i n a t i o n System (NPDES) 
P e r m i t , No. MI0003239. Based on t h a t compar i son . the d a i l y maximum suspended 

- s o l i d concen t ra t i on was exceeded dur ing the su rvey . The suspended s o l i d 
l oad ing du r ing the survey was g r e a t e r than the d a i l y average l o a d i n g l i m i t a t i o n 
( T a b l e d ) . • 

The survey r e s u l t s are compared to the s e l f - m o n i t o r i n g r e s u l t s r epo r ted 
i n the company's Monthly Opera t ing Repor t . Survey c o n c e n t r a t i o n ^ and l o a d i n g 
f o r suspended s o l i d s were g r e a t e r than the monthly maximums repor ted by the 
company (Table 3 ) . 

The composi te sample c o l l e c t e d du r i ng the survey were s p l i t w i t h the company 
f o r compar ison of l a b o r a t o r y r e s u l t s . The r e s u l t s compare w e l l , except f o r 
suspended s o l i d s concen t ra t i on where the company's c o n c e n t r a t i o n i s s i g n i f i 
c a n t l y l e s s than the Envi ronmental P r o t e c t i o n Bureau Labora to ry r e s u l t (Tab le 

The l a s t survey performed a t t h i s f a c i l i t y was in Augus t , 1980. The 
compar ison i s presented as Tab le 5. 

Survey Comment 

T h i s survey was performed i n c o n j u n c t i o n w i t h an i n t e n s i v e r i v e r s tudy on 
the S a l i n e R i v e r by the Comprehensive S tud ies S e c t i o n . 

P l an t Processes 

4 ) . 

• Hoover U n i v e r s a l , S a l i n e Die Cas t i ng D i v i s i o n manufactures f i n i s h e d p l a t e d 
pa r t s f o r the automotive i n d u s t r y . The p lan t employs 100 people and opera tes 
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9 hours per day , 5 days a week. P roduc t i on d u r i n g the survey was below norma l . 
The p lan t has 13 z inc d i e c a s t i n g mach ines . The d i e c a s t p a r t s are t r immed, 
b u f f e d , p l a t e d , p a i n t e d , then assembled i n t o a f i n a l product f o r sh ipment . -
In a d d i t i o n to automotive p a r t s , the p l a n t w i l l begin produc ing some plumbing 
f i x t u r e s soon. 

The p l a t i n g opera t ion c o n s i s t s o f a s i n g l e au tomat ic p l a t i n g l i n e and a 
sma l l r e - p l a t e l i n e . The p l a t i n g l i n e i s composed o f a l k a l i n e and e l e c t r o -
c l e a n e r s f l o w i n g r i n s e s , a coppe r -cyan ide p l a t e , a n i c k e l p l a t e , a chrome p l a t e , , 
and an a c i d d i p . The r e - p l a t e l i n e has a c a u s t i c s t r i p p e r , r i n s e s , and e l e c t r o -
c l e a n e r , an a c i d d ip and a chrome p l a t e . 

V/ater Supp l y , Wastewater & Treatment 

A l l the water used b y the p l a n t i s ob ta ined from th ree company-owned w e l l s . 
P l a t i n g s o l u t i o n make-up water i s d e i o n i z e d ; b o i l e r water i s s o f t e n e d . Domestic 
v /as tes , c o o l i n g tower b l e e d - o f f , water so f t ene r backwash and b o i l e r blowdown a re 
d i scha rged t o the S a l i n e Wastev/ater Treatment 'P I a n t . 

P l a t i n g wastewater , d e i o n i z e r b a c k f l u s h v/ater and c o o l i n g water from two a i r 
compressors are t r ea ted i n the p l a n t ' s wastev/ater t reatment system (F i gu re 1 ) . 

- \ Chromium-bearing wastewater i s c o l l e c t e d i n one of the two batch t rea tment 
t anks and t r e a t e d by adding s u l f u r i c a c i d and sodium h y p o s u l f i t e . The n i c k e l and 
a c i d r i n s e s combine w i th t h i s t r e a t e d wastev/ater and are pumped to the r e a c t o r 
c l a r i f i e r ( f o r p r e c i p i t a t i o n and s e t t l i n g ) which d i s c h a r g e s t o the f i r s t o f two 
s e t t l i n g ponds i n s e r i e s . U s u a l l y , one chrome batch per day i s d i scha rged v i a 
o u t f a l l 810193. 

Cyan ide -bea r ing wastewater i s c o l l e c t e d i n a batch t rea tment tank and t r e a t e d 
through the a d d i t i o n o f sodium h y p o c h l o r i t e , sodium b i s u l f a t e , f e r r i c s u l f a t e , and 
a polymer. Roof r uno f f and pa rk ing l o t and ya rd d ra inage c o l l e c t i n an under
ground c i s t e r n and are t r e a t e d a long w i th the cyan ide ba t ch . T h i s t r e a t e d was te 
water i s d i scharged to the f i r s t s e t t l i n g pond or to the r e a c t o r c l a r i f i e r when 
no chromium wastes are p r e s e n t . Three cyan ide batches (o r more i f i t r a i n s ) a re 
t r e a t e d d a i l y , o u t f a l l 810200. : 

Lime and c a u s t i c soda are added t o the r e a c t o r c l a r i f i e r , acco rd i ng to what 
i s r e c e i v i n g t rea tment , to a d j u s t the pH to about 9. 

C o o l i n g water and a l k a l i r i n s e water are n e u t r a l i z e d and pumped d i r e c t l y t o 
pond two. The d i scha rge from the second s e t t l i n g pond, o u t f a l l 810038, i s t o the 
S a l i n e R i v e r through an open d i t c h (F igu re 2 ) . 

S ludge from the c l a r i f i e r i s dewatered i n a f i l t e r p ress and hauled to the 
l a n d f i l l . More s ludge i s d i sposed of du r ing the summer when the two f l o w - t h r o u g h 
s e t t l i n g po-nds and t he ba tch t rea tment tanks are c l e a n e d . The s ludge lagoon 
ac ross the S a l i n e R i v e r i s no l onge r being used. The fou r groundwater m o n i t o r 
i ng w e l l s l o c a t e d around the per imete r of the lagoon are sampled month ly , a l l 
y e a r around. 



Survey Procedure • -

The f low and samples were ob ta ined as f o l l o w s : 

Ou t fa l1 Flow Measurement Sampl ing 

810038 (001) S t a f f i n s t a l l e d 12" r e c t a n g u l a r Automat ic scoop sampler and 
w e i r ; s t a f f i n s t a l l e d water i n d i v i d u a l g r a b s , 
l e v e l r e c o r d e r . 

810200 (Cyanide None - I n d i v i d u a l g r a b s . 
Ba tch) 

810193 (Chromium None I n d i v i d u a l g rab . 
Batch) 

A water l e v e l r eco rde r p rov ides a con t inuous account o f the l i q u i d l e v e l or 
head .above the c r e s t o f a w e i r . A head versus t ime graph i s ob ta ined f o r the d u r a 
t i o n o f the survey p e r i o d . The t o t a l volume of wastewater over the we i r d u r i n g the 
su rvey per iod i s computed from the g raph . 

An automat ic sampler composi tes samples at t imed i n t e r v a l s . Samples may be 
p r o p o r t i o n a l to the ins tan taneous f l ow over the w e i r . 

An i n d i v i d u a l grab i s a s i n g l e ins tan taneous sample. 

Samples were ana lyzed by the Envi ronmenta l P r o t e c t i o n Bureau L a b o r a t o r i e s 
l o c a t e d i n Lans ing . 

Samples were preserved acco rd ing to Tab le 6. The r e s u l t s o f the p h y s i c a l , 
chemica l and b a c t e r i o l o g i c a l ana l yses are presented i n Tab les 1 & 2 . 
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H o o v e r U n i v e r s a ' S a l i ne 

Tab le 1 Ana lyses of composi te samples. 

O u t f a l l 

Survey P e r i o d From 
To 

Computed f l ow r a t e 1 (M 3 / day ) 
H ighes t f l ow ra te "(NP/day) 
Lowest f1ow r a t e (M^/day) 

810038 (001) 

10-8 -80 - 1330 
10-9-80 - 1330 

592 
910 
203 

10-8 -80 0 1525 
10-9 -80 @ 0547 

COD 
TOC 

Cyanide (To ta l ) 
Cyanide (Free) 

B0D 5 

CBOD5 

C B 0 D 2 0 

N i t r i t e & n i t r a t e n i t r o g e n - N 
Ammonia n i t rogen-N 
K j e l d a h l n i t rogen-N 
Orthophosphates-P 
T o t a l phosphorus-P 

Hexava lent chromium ( C r + ^ ) 
C h l o r i d e s 
S u l f a t e (SO4) 

Suspended s o l i d s 
D i s s o l v e d s o l i d s 
Conductance (.umbos/cm) 

T o t a l cadmium (Cd) 
T o t a l chromium (Cr) 
T o t a l copper (Cu) 
T o t a l n i c k e l (Ni) 
To ta l lead (Pb) 
T o t a l z i n c (Zn) 

mg/ l kg /day 

42 25 
16 9.5 

< 0.005 
< 0.005 — 

28 17 
29 17 
46 27 

0.18 0.11 
0.09 0.05 
2 .6 1.5 
0.24 •0.14 
0.26 0.15 

< 0.002 
450 270 
750 440 

46* 27 
2,400 1,400 
3,750 — 

< 0.02 
0.14 0,083 
0.09 0.05 

• 0.21 0.12 
< 0.05 — 

0.38 0.22 

1 - Flow ra tes used i n the computat ion o f kg/day 
To ob ta i n MGD m u l t i p l y M3/day by 0.0002642 
To ob ta i n l b s / d a y m u l t i p l y kg/day by 2.205 
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Tab le 2 Ana lyses o f grab samples . 

•9 S p e c i f i c 0&G 0&G T o t a l Free 
Date Time F low 1 Temp. pH^ Conductance D .0 . I . R . Grav . COD T0C cyan ide cyan ide BOD5 

M 3 / day C C S . U . (umbos/cm) mg/l mg/l mg/l mg/l mg/ l mg/ l rng/1 mg/ l . 
810038 (001) 
10-8-80 1340 600 18.5 . 10 .3 3,400 < 0.1 2 < 2 53 17 0 .006 < 0.006 31 
10-8-80 2300 600 16.0 9.8 2,300 < 0.1 2 < 2 51 15 < 0 .005 < 0.005 30 
10-9-80 0800 370 12.0 10.2 2,500 < 0.1 2 3 51 16 0 .021 < 0.021 28 
810193 (Chrome Batch) 
10-9-80 0810 -- 15.5 10.2 _ ~ — -- — < o .005 < 0.005 
810200 (Cyanide Batch) 
10-3-80 1500 -- 19.5 11.9 — — — — — 0 .025 < 0.025 
10-9-80 1220 — 17.0 11.7 -- — — — -- < 0 .005 .< 0.005 

N i t r i t e & 
n i t r a t e Ammonia Kj e l da hi Q r tho - To ta l Hexava lent 

CBODs CB0D?n n i t r o g e n n i t r o g e n n i t r o g e n phosphates-P phcsphorus-P chromium S u l f a t e C h l o r i d e 
mg/l mg/l • mg/l mg/l mg/l mg/1 mg/l mg/l mg/l mg/l 

810038 (001 ) 
10-8-80 1340 31 52 ' 0.24 . 0 .73 4 .2 0.14 0.22 0.005 920 220 
10-3-80 2300 • 26 46 0.22 0.50 4 .4 0.26 0.32 0.005 550 190 o> 

t 

10-9-80 0800 28 46 0.20 0.51 3.0 0.09 0.12 0.004 610 210 ' 
810193 (Chrome Batch) 
10-9-80 0810 -•- .._ _ _ — < 2 PS --

T o t a l 
Susp . d i s s . T o t a l To ta l T o t a l To ta l T o t a l To ta l 
so l i d s so l i d s • cadmium chromium copper n i c k e l l ead z i n c 

mg/ l mg/l mg/ l • mg/l mg/l mg/ l mg/ l mg/l 
810038 (001) 
10-8-30 1340 29 2,300 < 0.02 0 .23 0.05 0.34 < 0.05 0.26 
10-8-80 2300 13 1,200 < 0.02 < 0.05 0.05 0.17 < C.05 0.45 
10-9-80 0800 60 • 1,200 < 0.02 0.13 0.05 0.16 < 0.05 0.31 
810193 (Chrome Batch) 
10-9-80 0310 . _ _ < 0.02 390 2.1 17 0.78 14 
810200 (Cyanide Batch) 
10-8-80 1500 < 0.02 0.17 2.4 2.1 < 0,05 < 0.05 
10-9-80 1220 — < 0,02 0.09 0.58 0.07 < 0.05 < 0.05 

1 - Flow at t ime of grab samp l i ng , 
2 - ' V a l u e s determined i n the f i e l d a t t ime o f samp l i ng , \ 

PS - P o s s i b l e i n t e r f e r e n c e may have a f f e c t e d the accu racy o f l a b o r a t o r y r e s u l t -
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Tab le 3 Comparison o f survey r e s u l t s w i t h the f a c i l i t y ' s NPDES Permi t and Month ly Opera t ing Repor t . 

Parameter ( U n i t ) 

810038 (001 ) 
Flow (rfVday) 
Susp. solids (mg/ l ) 

(kg /day) 
O i l S Grease (mg/ l ) : 
T o t a l chromium (mg/ l ) .. 

(kg/day) 
T o t a l copper (mg/ l ) 

T o t a l copper (kg/day) 
To ta l n i c k e l (mg/ l ) 

(kg /day) 
T o t a l z i n c (mg/ l ) 

(kg /day) 
Cyanide (mg/ l ) 

Hexava lent chromium (mg/ l ) 

T o t a l r e s i d u a l CI2 (mg/ l ) 
pH ( S . U . ) 

810193 (Chrome Batch) 
Flow (M^/day) ~ 
Hexava lent chromium (mg/ l ) 
pH ( S . U . ) 

810200 (Cyanide Batch) 
F1ow (M^/day) 
T o t a l cyan ide (mg/ l ) 
pH ( S . U . ) 

NPDES Permi t F i n a l 
L i m i t a t i o n s 

D a i l y 
Average 

20 
19.1 

0 .3 
0.29 
0 .3 

0.29 
0.5 
0 .5 
0 .3 
0.29 

0.05 

D a i l y 
Maximum 

30 
29.1 
10 

0.5 
0.57 
0.6 

0.57 
1.0 
0.95 
0.6 
0.57 
0.025 

0.1 

not <6.5 nor >10.5 

Monthly 
Average 

590.8 
19.08 
11 .3 

0 
0.216 
0.13 
0.108 

0.064 
0.256 
0.15 
0.215 
0.13 
0.014 

0.022 

0 

October Month ly Opera t ing Repor t 

150 
0 

140 
0 

Month ly 
Maximum 

742.2 
29.00 
18.0 

0 
0.32 
0.21 
0.24 

0.15 
0.42 
0.24 
0.31 
0.19 
0.025 

0.04 

10.4 
min . 8 .8 

240 

2.7 
m in . 2.1 

240 

11.8 
m in . 11 .0 

10-8-80 

648.0 
20 
13.1 

0 
0.17 
0.11 
0.06 

0.04 
0.07 
0.045 
0.22 
0.15 
0.005 

0 .03 

0 • 
10.2 

310 
0 
2.1 

max 
min 

180 
0 

11.8 
11.5 

10-9 -80 

632.5 
24 
15.3 

0 
0.9 
0.059 
0.05 

0.03 
0.38 

' 0 . 24 
0.21 
0.14 
0.025 

0.03 

0 
10.2 

240 

max. 2 .6 
m in , 2 .4 

120 
0 

max.11.7 
m in . 11,4 

592 
46 
27 

0. 
0, 
0, 

0, 
0, 
0, 
0. 
0. 

< 0. 

< 0. 

Survey Resu l t s ' ' 

( 29 , 1 3 , 60) 

(<2, <2, 3) 
,14 ( 0 . 2 3 , <0 .05 , O O 
,083 
,09 ( 0 . 0 5 , 0 . 0 5 , 

0.05) 
.05 
.21 ( 0 . 3 4 , 0 . 1 7 , 0 .16) 
.12 
.38 ( 0 . 2 6 , 0 . 4 5 , 0.31) 
.22 
.005 ( 0 .006 , <0.005, , 

0.021) <f 
.002 ( 0 . 0 0 5 , 0 .005 , 

0.004) 

( 1 0 . 3 , 9 . 8 , 10.2) 

(<2 PS) 
(10 .2) 

( 0 . 0 2 5 , <0.005) 
( 1 1 . 9 , 11 .7 ) 

1 - Survey r e s u l t s a re f o r the composi te ' sample. Grab sample ranges are shown i n parentheses ( 
PS - P o s s i b l e i n t e r f e r e n c e . 

To o b t a i n MGD m u l t i p l y M3/day by 0.0002642 To ob ta i n l b s / d a y m u l t i p l y kg/day by 2.205 

) . 



T a b l e 4 Comparison of the l a b o r a t o r y a n a l y t i c a l r e s u l t s ob ta ined by Hoover 
U n i v e r s a l - S a l i n e and the Environmental P r o t e c t i o n Bureau from the 
s p l i t composite samples . 

O u t f a l l 810033 (001) 
Hoover 

U n i v e r s a l E . P . B . 
mg/ l mg/l 

T o t a l cyan ide 0 < 0.005 
Hexava lent chromium (Cr+6) 0 < 0.002 
Suspended s o l i d s 18 46 
T o t a l chromium (Or) 0.12 0.14 
T o t a l copper (Cu) 0.07 0.09 
T o t a l n i c k e l (Mi) 0.31 0.21 
T o t a l z i n c (Zn) 0 .25 0.38 
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H o o v e r U n i v e r s a l - S a l i n e 

T a b l e 5 Comparison of the p rev ious survey r e s u l t s w i t h the r e s u l t s ob ta ined 
i n t h i s survey . 

O u t f a l l 810038 (001) 

Survey Date From 8-12-80 10-8 -80 
To. • 8 -13-80 10-9 -80 

Flow Rate (M3/day) 465 592 

mg/l mg/ l 

Suspended s o l i d s 100 46 
D i s s o l v e d s o l i d s ' 2 ,000 2 ,400 
Conductance (umhos/cm) 955 3,750 

COD 83 42 
TOC 32 16 

Cyanide ( T o t a l ) 0.011 < 0.005 
Cyanide (Free) < 0.011 < 0.005 

BOD5 30 28 
CB0D 5 . 21 29 
CBOD20 61 46 

N i t r i t e & n i t r a t e n i t r ogen -N 0.16 * 0.18 
Ammonia n i t r ogen -N 0 .30 0.09 
FCieldahl n i t r ogen -N 3.1 2 .6 
Or thophosphates-P 0 .03 0.24 
T o t a l phosphorus-P 0.20 0.26 

Hexava lent chromium ( C r + 6 ) < 0.002 < 0.002 
C h l o r i d e s 166 450 
S u l f a t e ( S 0 4 ) 540 750 

T o t a l cadmium (Cd) < 0.02 < 0.02 
T o t a l chromium (Cr) J 0.15 0.14 
T o t a l copper (Cu) 0 .13 0.09 
T o t a l n i c k e l (Ni ) 0 .22 0.21 
T o t a l lead (Pb) < 0.05 < 0.05 
T o t a l z i n c (Zn) 0.27 0.38 

J - Lab es t imated v a l u e . 



Tab le 6 " Sample P r e s e r v a t i o n 

Parameter P r e s e r v a t i v e 

COD & TOC ( C h l o r i n e Absent) 10 drops cone. H2SO4/250 ml ( to pH <2). 

Cyan ide & Thiocyanates - D e c h l o r i n a t e i f needed w i t h sodium t h i o s u l f a t e 
(1 drop 0.141 N/mg/1 C12/250 m l . 10 drops 10 N 
NaOH ( to pH >12)/250 m l . 

D.O. F i x e d on s i t e . 

T o t a l Me ta ls " 2 ml 1:1 HN0 3 /250 ml ( to pH <2). 

O i l & Grease 10 drops cone. H2SO4/250 ml. ( to pH <2). 

A l l samples cooled to 4°C and p reserved upon c o l l e c t i o n and c h a i n of cus tody 
ma in ta ined . \ 

Survey by: Gary Boersen , Envi ronmenta l Eng ineer 
Edward Ham i l t on , Water Q u a l i t y T e c h n i c i a n 
Kent H e t t i n g e r , Water Q u a l i t y T e c h n i c i a n 

Contact w i th Management: W i l l i a m T i s c h l e r » T e c h n i c a l D i r e c t o r - F i n i s h i n g 
& C e r t i f i e d Operator 

Phys ica* l 5 Chemical & 
B a c t e r i o l o g i c a l Ana l yses by: Envi ronmenta l P r o t e c t i o n Bureau Labo ra to ry 

Report by: Gary Boersen 
Edward Hami l ton 
P o i n t Source S t u d i e s S e c t i o n 
Envi ronmenta l S e r v i c e s D i v i s i o n 
Envi ronmenta l P r o t e c t i o n Bureau 
M ich igan Dept. o f Na tu ra l Resources 

D i s t r i b u t i o n "A" 
MM 
1/30/81 



F igu re 1 Hoover U n i v e r s a l - Wastewater Treatment Diagram 
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MICHIGAN WATER RESOURCES COMMISSION 
BUREAU OF WATER MANAGEMENT 

. ENVIRONMENTAL PROTECTION BRANCH 
DEPARTMENT OF NATURAL RESOURCES 

Repor t o f an 
I n d u s t r i a l Wastewater Survey 

Conducted a t 
HOOVER BALL & BEARING 

UNIVERSAL DIE CASTING DIVISION 
A l l O u t f a l l s No. 810017 

Washtenaw County 
S a l i n e , M ich igan 

March 3 - 4 , 1975 

Survey Summary 

Wastewater mon i to r i ng was performed du r i ng one twen t y - f ou r hour survey 
p e r i o d a t Hoover B a l l & B e a r i n g , U n i v e r s a l Die C a s t i n g D i v i s i o n , s t a r t i n g 
Monday, March 3 , 1975. 

The r e s u l t s o f t h i s survey were compared to the i n i t i a l l i m i t a t i o n s i n 
the f a c i l i t y ' s Na t i ona l P o l l u t a n t D ischarge E l i m i n a t i o n System P e r m i t , No. 
MI0003239, i s s u e d Janua ry , 1975. The company d i d not meet the d a i l y maximum 
c o n c e n t r a t i o n l i m i t a t o u t f a l l 810038(001) f o r t o t a l copper 
and t o t a l z i n c . To ta l copper and t o t a l z i n c l o a d i n g s from o u t f a l l 820038(001) 
were above the d a i l y .average l i m i t . The r e s u l t s o f the t w e n t y - f o u r hour 
composi te sample met the maximum d a i l y l o a d i n g l i m i t a t i o n s f o r o u t f a l l 820038(001) . 
The f i l t e r a b l e t o t a l chromium i n a sample o f the s ludge be ing d i scha rged to the 
s l u d g e impoundment, 810201, was above the maximum d a i l y l i m i t (Table 3 ) . 

The company's a n a l y t i c a l r e s u l t s on a s p l i t o f the composi te sample c o l l e c t e d 
by the survey s t a f f g e n e r a l l y d i d not agree w i t h r e s u l t s r epo r t ed by the Water 
Resources Commission l a b o r a t o r y (Tab le 3 ) . 

A compar ison o f the r e s u l t s o f t h i s survey w i t h the r e s u l t s o f the survey 
conducted September 1973 shows t h a t the c o n c e n t r a t i o n s o f z i n c , copper , chromium 
and hexava len t chromium i n o u t f a l l 810038 were s u b s t a n t i a l l y h i g h e r du r ing t h i s 
su rvey (Table 4 ) . 

Survey Comments 

The company uses approved EPA t e s t i n g methods f o r a l l chemica l a n a l y s i s 
excep t t o t a l z i n c . To ta l z i n c i s determined us i ng a Hach k i t . 

Foaming was noted a t the o u t f a l l du r i ng the s u r v e y . 
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Purpose o f Survey 

The purpose o f the survey was to determine the q u a l i t y and q u a n t i t y o f 
wastewater be ing d i scharged by Hoover B a l l & B e a r i n g , U n i v e r s a l Die C a s t i n g D i v i s i o n , 
a p r i n c i p a l d i s c h a r g e r , to the S a l i n e R i v e r and to check the company's compl iance 
w i t h t h e i r NPDES pe rm i t . 

P l a n t Processes 

The U n i v e r s a l Die C a s t i n g D i v i s i o n manufactures f i n i s h e d p l a t e d pa r t s f o r 
the automot ive i n d u s t r y . The p l a n t employs 360 people and opera tes 17 hours a 
day , 5 days per week. P roduc t i on was cons ide red normal du r i ng the survey p e r i o d 
w i t h the p l a n t u t i l i z i n g approx ima te l y 40,000 l b s . o f raw z i n c a day. 

W i th i n the p l a n t , 12 d i e c a s t i n g machines form the molten z i n c i n t o company 
p r o d u c t s . A f t e r d i e c a s t i n g , the z i n c pa r t s are t r immed, b u f f e d , p l a t e d , p a i n t e d 
and assembled. 

One p l a t i n g l i n e a long w i t h a sma l l r e p l a t e l i n e compr ise the p l a n t ' s p l a t i n g 
o p e r a t i o n . The p l a t i n g l i n e c o n s i s t s of a l k a l i n e and e l e c t r o c l e a n e r s f l o w i n g r i n s e s , 
an a c i d d ip a long w i t h a coppe r -cyan ide p l a t e , n i c k e l p l a t e , and a chrome p l a t e . 
The r e p l a t e l i n e i s composed o f a c a u s t i c s t r i p p e r , r i n s e s , an e l e c t r o c l e a n e r , 
a c i d d i p , and a chrome p l a t e (F igu re 1 ) . 

Water Supp l y , Wastev/ater and Treatment 

U n i v e r s a l Die C a s t i n g D i v i s i o n ob ta i ns i t s p rocess and c o o l i n g water s u p p l i e s 
f rom f i v e company operated w e l l s . The p l a n t ' s domest ic supp ly i s a l s o ob ta ined 
f rom w e l l s . The w e l l water i s so f t ened be fo re use . 

Process wastewaters o r i g i n a t e i n the p l a n t ' s c o p p e r - n i c k e l - c h r o m e p l a t i n g 
o p e r a t i o n . As s c h e m a t i c a l l y presented on F i gu re 1, chromic and cyan ide c o n 
taminated wastewaters are p r e t r e a t e d be fo re e n t e r i n g the r e a c t o r c l a r i f i e r a long 
w i t h the n i c k e l and a c i d r i n s e was tewa te rs . The chromium wastes are reduced 
through batch t reatment i n e i t h e r o f two, 32,000 g a l l o n tanks w h i l e the cyan ide 
wastes are batch t r e a t e d i n e i t h e r o f two, 16,000 g a l l o n t a n k s . The t r e a t e d 
chromium (810193) and cyan ide (810200) wastewaters a re sampled be fo re be ing 
pumped to the c l a r i f i e r . 

E f f l u e n t from the c l a r i f i e r en te rs a s e r i e s o f two ponds. A l k a l i r i n s e waters 
a long w i t h the a i r compressors c o o l i n g water i s pH ad jus ted and mixed w i t h a polymer 
be fo re e n t e r i n g pond no. 2. The second pond d i s c h a r g e s through an open d i t c h , 
o u t f a l l 810038, to the S a l i n e R i v e r . 

As noted on F igu res 2 and 3 , c o o l i n g tower b l e e d - o f f and the water s o f t e n e r 
backwash from the d i e c a s t i n g department and b o i l e r blowdown are d i s c h a r g e d to 
the C i t y o f S a l i n e ' s s a n i t a r y sewage sys tem. 
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The s ludge from the c l a r i f i e r i s pumped ac ross the S a l i n e R i v e r to a company 
owned s ludge pond. The s ludge from c l a r i f i e r i s samp led , by company personne l 
as i t i s be ing pumped ( o u t f a l l 810201). 

Survey Procedure 

An e x i s t i n g 24 - i nch r e c t a n g u l a r w e i r w i t h end c o n t r a c t i o n s , c o n s t r u c t e d by 
a Water Resources Commission survey crew on a p rev i ous s u r v e y , was used to mon i to r 
o u t f a l l 810038 (see F igu re 4 ) . 

The w e i r was equipped w i t h a water l e v e l r e c o r d e r and an automat ic samp le r . 
The water l e v e l r eco rde r p rov ided a cont inuous account o f the l i q u i d l e v e l o r head 
above the c r e s t o f the w e i r on a head versus t ime graph f o r the d u r a t i o n o f the 
survey p e r i o d . The t o t a l volume o f wastewater ove r the w e i r du r i ng the survey 
p e r i o d was computed from the graph. The au tomat ic sampler ob ta ined samples p r o 
p o r t i o n a l to the ins tan taneous f l ow over the w e i r a t 5-minute i n t e r v a l s . These 
i n d i v i d u a l samples were depos i t ed i n a c l e a n c o n t a i n e r to make up a composi te 
sample r e p r e s e n t a t i v e o f the t o t a l f l ow over the w e i r du r i ng the survey p e r i o d . 

I n d i v i d u a l grab samples were c o l l e c t e d from o u t f a l l 810038 f o r genera l c h e m i s t r y , 
m e t a l s , cyan ide and o i l & grease a n a l y s e s . I n d i v i d u a l grab samples were a l s o 
c o l l e c t e d from the chromium batch t reatment tank (810193) a f t e r t reatment was 
complete f o r the cyan ide batch t rea tment (810200) a f t e r t rea tment was comp le te , 
and the c l a r i f i e r s ludge be ing pumped to the company s ludge pond (810201). • 

A l l samples were c o l l e c t e d and p rese rved a c c o r d i n g to Tab le 5 . 

The composi te and grab samples were t r a n s p o r t e d to the Bureau o f Water Manage-
ment l a b o r a t o r y l oca ted i n Lans ing f o r s e l e c t e d q u a n t i t a t i v e p h y s i c a l and chemica l 
a n a l y s e s . The f o l l o w i n g formula was used to compute .the pounds per day o f v a r i o u s 
wastewater c o n s t i t u e n t s d i s c h a r g e d : 

l b s / d a y = f low (mgd) x cone, (mg/ l ) x u n i t we igh t o f wa te r (8 .34 l b s / g a l ) . 

The r e s u l t s o f the p h y s i c a l , chemica l and b a c t e r i o l o g i c a l ana l yses a re p r e 
sen ted i n TabTes 1 and 2 . 
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Table 1 Quantitative analyses of the 24-hour composite samples collected from 
Hoover Ball & Bearing, Universal Die Casting Division discharge , 810038, 
to the Saline River to determine the concentration of the wastewater 
constituents present in the samples, plus the computed pounds per day 
(lbs/day) of these constituents being discharged. Also noted are the 
highest and lowest flow rates recorded during the survey period. 

From 3-3-75 - 11:00 am 
To 3-4-75 - 10:45 am 

Total flow monitored (gal) 138,000 
Computed flow rate (mgd) * <• 0.139 
Highest flow rate (mgd) 0.353 
Lowest flow rate (mgd) 0.038 

pH 9.1 

rng/1 lbs/day 

Suspended sol ids 20 23 

Total nickel (Ni) 0.4 0.5 
Total zine (Zn) 1.8 2.1 
Total copper (Cu) 0.90 1.0 
Hexavalent chromium (Cr + 6 ) 0.04 0.05 
Total chromium 0.39 0.45 
Cyanide (CN) < 0.02 

* Flow rates used in the computation of lbs/day. 



Table 2 Quantitative analyses of grab samples col lected from Hoover Ball & Bearing, Universal Die Casting 
Div is ion, to the Saline River to determine concentrations of select physical , chemical and bacter
io logical constituents present in the wastewater. 

Outfall 810038 810038 810038 810038 810200 810200 810193 810201 
C001) (001) (001) (001) (cyanide (cyanide (chromium (sludge) (001) 

batch) batch) batch) 
(sludge) 

Time 11:00a 10:30p 7:25a 10:40a 2:35p 6:45p 10:45a 2:45p 
Date 3-3-75 3-3-75 3-4-75 3-4-75 3-3-75 3-3-75 3-3-75 3-3-75 

Temp. 5 6.5 7 7 11 13 5.5 

pH 9.6 9.8 9.5 9.7 10.1 10.8 3.1 10 

mg/l mg/l mg/l mg/l mg/l mg/l mg/l 

Suspended sol ids 21 21 15 15 :--
Freo.n extractables 3 < 2 2 < 2 
Chlorine residual < 0.1 < 0.1 < 0.1 < 0.1 — 

Total nickel • 0.17 0.5 0.3 0.8 „ 

Total zinc 0.3 0.55 0.5 0.35 — 

Total copper 0.07 1.8 1.0 1.2 
Hexavalent chromium ( C r + 6 ) 0.05 0.02 0.02 0.02 < 0.01 0.03 < 0.01 
Total chromium 0.14 0.35 0.2 0.95 1.2 3 450 — 

Fi l terable chromium - - — — ->- 4.2 
Fi l terable nickel — — - - — 0.41 
Fi l terable zinc — — - - — — -- 0.8, 
F i l terable copper — — •-- — — 0.05 
Total cyanide < 0.02 < 0.02 < 0.02 < 0.02 < 0.02 9.4 < 0.02 — 



Table 3 Comparison of results obtained during the survey at Hoover Ball & Bearing, Universal Die Casting 
Division with the f a c i l i t y ' s NPDES Permit, No. MI0003239, and the results obtained by the company 
on a s p l i t of the composite sample collected by the survey s ta f f . 

Source Parameter (Unit) NPDES Permit Limitations 

810038 
(001) 

810193 
Chromium 

batch 
discharge 

810200 
Cyanide 

batch 
discharge 

Sludge 
d i s 
charge 

Suspended sol ids mg/l 
Suspended solids lbs/day 
Oil & Grease mg/l 

chromium mg/l 
chromium lbs/day 
copper mg/l 
copper 
nickel 
nickel 
zinc 

Total 
Total 
Total 
Total 
Total 
Total 
Total 
Total 

lbs/day 
mg/l 
lbs/day 

mg/l 
zinc lbs/day 

Cyanide mg/l 
Hexavalent chromium mg/l 
pH (range) 

Hexavalent chromium 
pH 

Total 
PH 

cyanide 

Average 
Daily 

25 
53 

0.3 
0.64 
0.3 
0.64 
1 
2. 
0. 
1, 

0.05 

Maximum 
Daily 

40 
85 
10 

0 
1 

6 
27 

0.6 
1.27 
2 
4.2 
1 
2.1 
0.025 
0.1 

6.5 - 10.5 

Average Maximum 
30-day Daily 

F i l terable copper mg/l 0.50 1.00 
Fi l terable zinc mg/l 0.50 1.00 
Fi l terable total chromium 0.50 1.00 

mg/l 
2.00 Fi l terable nickel mg/l 0.80 2.00 

pH (range) 8.0 - 11.5 

Company Results 

8 

0.07 

0.42 

0.15 

0.30 

0 
0 
9.5 

Survey Results 
mg/l 

20 

[3 - <2 
0.39 

0.9 

0.4 

1.8 

< 0.02 
0.04 

[<0.01] 

lbs/day 

23 
2 - <2] 

0.45 

1.0 

0.5 

2.1 

0.05 
9.1 

[3.1] 

[<0.02, 9.4] 
[10.1, 10.8] 

[0.05] 
[0.8] 
[4.2] 

[0.41] 
[10] 

[ ] - grabs 



fable 4 Cmptfim 6f fdadiVtf f6u'rtrf duf<t\$ tlW to Survey at AtovfeV foi'? $ ^arfrt^ 5 (kfvmd $e das^rt^ 
Division and those found during the 1975 survey-

Survey Period 
From 
To 

T o t a l f l ow moni tored (ga l ) 
Computed f l ow r a t e (mgd) * 
H ighes t f l ow r a t e (mgd) 
Lowest f l ow r a t e (mgd) 

Suspended s o l i d s 

To ta l z i n c 
T o t a l copper 
Hexava lent chromium 
To ta l chromium 
Cyanide 

1973 Survey 
810038 

1st 24-Hour 
9-4-73 -11 :15 am 
9-5-73 - 11:15 am 

116,000 
0.116 
0.271 
0.055 

mg/l lbs/day 

11 10.7 

0.24 0.23 
0.07 0.07 
0.01 0.01 
0.04 0.04 

< 0.02 

2nd 24-Hour 
9-5-73 - 11:15 am 
9-6-73 - 10:40 am 

219,000 
0.227 
0.349 
0.079 

mg/l lbs/day mg/l 

17 32.1 20 

0.38 0.72 1.8 
0.1 0.19 0.9 

< 0.01 0.04 
0.05 0.09 0.39 

< 0.02 -- < 0.02 

1975 Survey 
810038 • 

1st 24-Hour 
3-3-75 - 11:00 am 
3-4-75 - 10:45 am 

138,000 
0.139 
0.353 
0.038 

lbs/day 

23 

2.1 
1.0 
0.05 
0.45 

* Flow rates used in the computation of lbs/day. 



Table 5 Sample Preservation 

Parameter 

Cyanide 

General Chemistry 

Total Metals 

Oil & Grease 

Preservative 

2 drops 10 N NaOH (to pH 10)/125 ml. 

Cooled to 4°C. 

10 ml 1:1 HNO3/T l i t e r . 

1 ml 1:1 H2SO4/25O ml. Cooled to 4°C. 
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Survey by: 

Con tac t w i th Management: 
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Ches te r B o r l e t , - T e c h n i c a l D i r e c t o r 

C h r i s t i n e Kazen , Chemist 

James B e d f o r d , Chemist 

M ich igan Department o f P u b l i c Hea l th 
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M ich igan Water Resources Commission 
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Department o f Na tu ra l Resources 
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